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TEXT 

CLONING 

Sprecher et al. (1998) searched an EST database for sequences similar to the class I cytokine receptor 
gpl30 ( 600694 ). They identified a cDNA encoding a class I cytokine receptor, which they designated 
WSXlffrom an infant brain cDNA library. Using a homology screen, Chen et al. (2000) identified 
TCCR (T-cell cytokine receptor), a type I cytokine receptor family member identical to WSX1 and most 
homologous (26% identity; 37% similarity) to IL12RB2 ( 601642 ). $ 

By screening a peripheral blood leukocyte (PBL) library, Chen et al. (2000) isolated a full-length cDNA 
encoding a deduced 636-amino acid TCCR protein. Sequence analysis predicted a single transmembrane 
domain, a WSX signature motif, and 7 potential N-glycosylation sites in its extracellular domain, and a 
boxl motif in its intracellular region. Mouse Tccr, isolated from a spleen library, is 62% identical to the 
human sequence. Northern blot analysis revealed expression of a 3.5-kb transcript in human PBL, 
thymus, and spleen as well as in adult and fetal lung. Real-time PCR analysis of mouse splenocytes 
revealed highest expression in CD4 ( 186940 )-positive T cells and in natural killer cells. Among CD4- 
positive T cells, expression was highest in undifferentiated (ThO) cells, with reduced expression in Thl 
and Th2 cells. $ 

GENE FUNCTION 

By screening cells expressing members of the IL6 ( 147620 YIL12 (see IL12B; 161561 ) family of 
signaling receptors and coimmunoprecipitation experiments, Pflanz et al. (2002) demonstrated that only 
WSX1 binds to IL27, a heterodimer consisting of IL30 ( 608273 ) and EBI3 ( 605816 ). 
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Takeda et al. (2003) showed that STAT1 ( 600555 ) interacted with a conserved cytoplasmic domain 
tyrosine residue of WSX1 after the residue was phosphorylated. EL27 stimulation induced 
phosphorylation of STAT 1 and expression of TBET (TBX21; 604895 ^ and IL12RB2 in wildtype, but 
not WSX1 -deficient, naive CD4-positive T cells. Together with IL12, IL27 augmented IFNG secretion 
in wildtype, but not WSX1 -deficient, naive CD4-positive T cells. Takeda et al. (2003) concluded that 
the IL27-WSX1 signaling system acts before the DL12R system in STAT 1 -mediated TBET induction 
during the initiation of Thl differentiation. 

Pflanz et al. (2004) found that transfection of WSX1 into a cell line expressing gpl30 but only low 
levels of WSX1 resulted in IL27-dependent phosphorylation of STAT1 and STAT3 ( 102582 V In 
addition, they showed that anti-gpl30 blocked EL27-mediated cellular effects. Quantitative PCR analysis 
indicated that, in addition to naive CD4-positive T cells, numerous cell types expressed both gpl30 and 
WSX1, including mast cells. IL27 stimulation of mast cells resulted in upregulation of proinflammatory 
cytokine expression. Pflanz et al. (2004) concluded that IL27 not only contributes to the development of 
an adaptive immune response through its action on CD4-positive T cells, but also directly acts on cells 
of the innate immune system. 

MAPPING 

Sprecher etal. (1998) mapped the WSX1 gene to chromosome 19 by PCR analysis of a somatic cell 
hybrid panel. They refined the localization to 19pl3.1 1 by linkage analysis using a radiation hybrid 
panel. 

ANIMAL MODEL 

CD4-positive helper T cells differentiate into Thl cells, which are critical for cell-mediated immunity, 
predominantly under the influence of IL12. IL4 ( 147780 ) influences their differentiation into Th2 cells, 
which are critical for most antibody responses. Mice deficient in these cytokines, their receptors, or 
associated transcription factors have impaired, but not absent, Thl or Th2 immune responses. Chen et al. 
(2000) generated Tccr-deficient mice by gene targeting and showed that these mice have intact or 
enhanced Th2 phenotypes, as assessed by EL4 production. Tccr-deficient mice are viable, fertile, and 
display no overt abnormalities. Although intrinsic IFNG ( 147570 ) production is normal in response to 
nonspecific stimulation with lipopolysaccharide, Thl responses, as measured by IFNG production in 
response to immunization with keyhole limpet hemocyanin or IFNG-dependent production of IgG2a 
antibodies in response to ovalbumin, are severely impaired. In addition, infection of control and Tccr- 
deficient mice with the intracellular pathogen Listeria monocytogenes resulted in bacterial titers that 
were a million-fold higher in livers of Tccr-deficient mice. The observed Thl deficiency did not appear 
to be a result of a defect in the IL12 receptor, as both subunits of the receptor were expressed normally 
in activated T cells, and the cells proliferated in response to IL12 stimulation. Chen et al. (2000) 
proposed that TCCR and its potential ligand are candidate targets for intervention in Thl -mediated 
autoimmune disease and allograft rejection. 

Yoshida et al. (2001) generated mice deficient in Wsxl by homologous recombination. Wsxl-deficient 
mice were apparently normal and healthy. In vitro immunologic analysis showed that the Wsxl -/- mice 
had weak IFNG primary responses but normal secondary responses to mitogen compared with wildtype 
mice. In response to Leishmania infection, mice lacking Wsxl were more susceptible than wildtype 
mice and had weak early IFNG responses. The footpads were enlarged with severe ulceration. The 
phenotype was not as severe as that of Balb-c mice. RT-PCR analysis indicated that high early IL4 
levels were maintained in the knockout mice. Infection with the avirulent Mycobacterium bovis BCG 
resulted in numerous enlarged and poorly differentiated liver granulomas in Wsxl -/- mice compared 
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with wildtype. However, there was no significant difference in bacterial numbers or in liver damage as 
assessed by transaminase levels. Yoshida et al. (2001) concluded that the impact of lack of Wsxl early 
in response to infectious agents is significant, but the impact is mitigated by the presence of other 
cytokines, such as IFNG and IL12, and their receptors in later phases of the infection. <g> 

Villarino et al. (2003) found that Wsxl -deficient mice that were infected with the intracellular parasite 
Toxoplasma gondii established protective T-cell responses, as measured by inflammatory cytokine 
production. However, the infected Wsxl -deficient mice were unable to downregulate these responses, 
which led to a lethal T cell-mediated inflammatory disease. The pathology was characterized by 
excessive Ifng production, persistence of highly activated T cells, and enhanced in vivo T-cell 
proliferation. Villarino et al. (2003) concluded that WSX1 is not required for generation of IFNG- 
mediated immunity to T. gondii, but it antagonizes T cell-mediated immune hyperactivity. 

Hamano et al. (2003) reported that Wsxl -/- mice were unable to control the parasitemia after infection 
with the intracellular pathogen Trypanosoma cruzi, the causative agent of Chagas disease, or American 
trypanosomiasis. Wsxl -deficient mice also sustained severe liver injury and increased mortality 
compared with wildtype mice. The pathology was associated with enhanced levels of Th2 cytokines and 
the inflammatory cytokines 116 and Tnfa ( 191160 ). as well as overproduction of Ifng, which was 
responsible for the liver lesions. Hamano et al. (2003) concluded that WSX1 suppresses liver injury by 
regulating production of proinflammatory cytokines and controls parasitemia by suppressing Th2 
responses. 
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